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0praHH3aiiHH OtibeAHHeHHbix Hap* 
no npHM6HeHHH) 3T0MH0H 3H6prHH 
B MHpHiUX \lfiim 


A/CONF/15/P/^i 

USSR 

ORIGINAL: RUSSIAN 


He no^ewm orflaiueHMio 40 ocJJHijMajuHoro cootfiiieHHn Ha KoH$epeH4MH 


OUPEJEJEHHE rA3Q0EPA3fflX UPHMECE^ B KOHCTPyKIM- 

QHHbix vl jpynax mtepmax 

3.M.TyP0BIIEBA h H.S.JMTBTOBA 
B b e j e e 11 e 

HanimHe rasoB b Meiajuiax OKa3HBaeT cymeciBeHHoe bjujlh— 
nue Ha hx (JiiaipiacKii© h MexamriecKiie CBOficTBa* B sqbhchmoci^h 
ot ra3ocoflep2tamiH HsweHHDTCH TaKHe CBoficiBa KaK 8JieK*ponpo- 
BOflHocTB, BHyipefiHee TpeHHe, mracTiwecj.cHe xapaKTepHCTHim, 
zepwo *- 9^[C, jaarHHTHaH npoHimaeMocTb h ,np, KpoMe topo, Ha— 
jrHqHe fs3ob BHdHBaeT pn# fleifieKTOB npn HpoH3BOflciBe h fcOpa^oT* 
Ke I'eiajiJiOB. 

Rim. Toro, uto(5h nojiyqHTB nezajum a cnnaBH noBameHHoro 
Ka^ecTBa Heotfxo.zpHMo paapatfoiaiB Mezofla KOHrpojia coflepaaHHa 
b hex raaoo0pa3Htix npHMeceii. raaawn b Mesajuiax HasHBaioTca 
c oflep&aipecfl b Jiiotfofi $opMe ajieweHTH /BOflopo#, Kncjiopofl,a 3 oq?{ 
otfpaayiomae b oferauux ycjioBHax ra3ootfpa3Htie npocrue senjecTBa. 
^onycTHMoe coflepacaHHe ra30B b weiajuiax b cJojiBniHHCTBe cay^iaeB 
He ,i(ojisho npeBnanazB 10“^ — lO”^/£ # IIoaToi/iy EyBciBiiTejiBHocTB 
npiiMe hh eMHx laeTOflOB flojiana cooTBezcTBOBaTB aioS BejiaunHe. 
Hautfojiee yHHB epc a ji bhhm laero^oM .ipra btoh i^ejca HBJiffeTCH i/ieio# 
BaityyM-njraBJieHHH b pa3JiEraHHx ero BapnaHiax, ycnex KOToporo 
bo«15hopom 3aBHCHT ot ncnojiB3ye:uiofi annapaTypH. 

P pnOop chc T em EtecuHTyia reoxMMHH h aHajniTigqecKOjft 
xhmhh onpejejreHHfl ra30B b Meiajutax 

B SfacCTiyTe reoxHMHH H anajiHTircecKOft xhmhh Hw.B.U.Bep- 
HaflCKoro AH CCCP CKOHCTpyupoBaH a H3roa?OBJieH annapao?, koto- 
pufi no3BOJtHei onpeflejiniB ra3oodpa3mie npHMecH b laeiajuiax we- 
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TOflOM BQKyyM— njiaBJieHMH b pasjuraHHX ero BapnaHTax /!/. Ejia- 
roflapn Majiowy ra sooTflejieHHBo npudopa npn xojioctom xo^e /xo- 
jiocTan nonpaBKa = 0,01 mji 8a 15 mhh. npn 1800°/, B03M02- 
hocthm nojiyneHHJi Teimepaiyp Binne 2000° m onpeflejieHHH ua jmx 
KOJiM^eciB 3KCTpanipoBaHHHx: rasoB, Ha npiidope bosmosho aHajua- 
3HpoBaTL Bee Mei'aJUiH, k kotophm npHMeHHw ueTOfl BaKyyM-ruiaB- 
JieHHH . ^yBCTBHTejiBHocib onpeflejieHM cociaBJiaeT ajih KHcjiopo- 
fla h a30ia 10 - 1 0'~°fo f rjlk Bo,nopofla 1.10 _ ^/v. Odmuii eh# 

npudopa H3o(5paaceH Ha puc. 1, npHHzjHimaJiBHaH cxeMa Ha puc. 2. 

npn(5op no3B0JiHeT npoBOflHTb ruiaBJieHie aHaJiH3HpyeMoro 
Meiajuia b BaKyywHoii nenii c MHflyKi#ioHHHM HarpeBOM mjih b nenn 
conpoTHBJieHHfl npn HenpepHBHofi oTKanKe BHflejiHiomuxcfl ra30B, 
codHpaib n aHaJiH3npoBaTb BH,a;ejieHHHe ra3H, AHajiH3 ra30B npo- 
BOflHTCH OT^ejieHHeii BO#opo#a nepe3 najuia^HeBnii puibip, okmc- 
JieHHeM CO^o COg, KOHfleHcannefi nocjieflHeK 2 M,hkhm a30T0M h on- 
peflejiemieM a30Ta no ocTaTO^iHOMy .qaBJieHHio. Wcnojib30BaHHe naji- 
jiafliieBoro $HJiBTpa flJin onpe#ejieHHH Bo#opo,n;a no3B0JineT nade- 
acaib npHMeneHHH i^ipKyjiflipioHHHX chcism, *ito 3HanHTejiLHo yn - 
poujaeT KOHCTpyKDjHio h yMeHbinaeT Bpewa anajinaa. 

B npudope npeflycwoTpem npiacnocodjieHHJi .qjin 3arpy3KH 
o^pa 3u;o3 de3 HapyraeHHH BaicyyMa b cMcieMe, a TaKace odpa3L(OB, 
Haxo#HinnxcH b H3ojrapoBaHHofi aiMOc&epe , <5e3 ^ero HeB03M0jiH0 
npoBe^eHHe aHaJiH3a peaKijMOHHO cnocotfHtax MeiajuiOB. Ochobhhmh 
naciflMH npndopa hbjihiotch: BaKyyiman ne^Lb c h tmyKHH o hhhim Ha- 
rpeBOM /hjih nent conpoiHBJieKHfl/, 3arpy3onHoe ycipoficTBO , Ba— 
icyyMHafl cucieia c Hacocaim ,Ip?H-50 h BH-461 , Tpytaa c okhclio 
MeflH J1 cuo , najuiaflKeBHfi $HJibTp II, MaHOMeipn M-l, lfl-2,iiaBy&H8. 

JlflH. OTKa^IKH CMCTeWH npiIlyieHHeTCfl (J)OpBa KyyMHKM Hacoc TH- 
na BH-461 . ,I[H(|x£y3H0HHHil pTyiHHfi Hacoc rnna .IfPH-50 cjiyjmo: ^ 
eo3#aHKH bo Bceii cncTeMe bhcokoto BaKyywa, a TaK&e #jih ne- 
peKa^KH 3 kc ipa rnp ob a hi-hx ra30B H3 nenn b aHajiHinnecKHia oc5tiQvi. 
Heotjxofliiwo ocweTHTb, -qto bo Bcex flpyrnx annapaiax npHMeimeT- 
C£ HeGKOJIbKO BlICOKOBaKyyMHfclX HaCOGOB, ^TO yCJIOacHHei KOHCT - 
pyKii;Mio armapaTa. 

AHajiHTH^iecKHfi odtew paBen 700 mji; b Hero bxo^ht: coe- 
fliiHHTejibHcie a-pydKH, iviaHoweTpH /M-l , 11 - 2 / k $opBaKyyEHaa 
naciB pTyTtioro tiacoca . MaHOweTp 1.1 a K-.tteo.ua no3BOJineT H3i/!epflTb 
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flaBJieHHfi oa? 10- flo 2-3 to pt.ct. MaHOweip /M-2/ npefldaB- 
jineTCcodoii Jiaimy JIT-2, Koropaa cjiyjoiT fljin HadJiiofleHHH 3a xo- 
flOM npoijecca BK#ejieHHH ra30B, KOH^eHcaipra hx b jiOBynKe h 

KpoMe Toro, k aHajiHiHuecKOMyodbeMy rtpwcoeflHHaeTCH naa- 
JiaflHeBHft $HJibTp /n/ m TpydKa c okhclio Me#H /JI Cu0 /. Ilajuia- 
flHeBHfi (JwjiLTp npeflcraBJifle'i; codofi rpydKy H8 najuiaflMH .pabeT- 
poM 2,5 - 3,0 mm h cTeHKaMH TOJimMHOii 0,15 - 0,20 mm, Bana- 
hhhjto c oflHoro KOHija; HarpeBamie naJDiapeBoft TpydKia ocymec'T- 
BJifleTCH BOJiL$paMOBOfi cnupaJibio, rioflana TOKa k KOTopofi; npon3- 
BOflHTCH qepe3 MOJiHdfleHOBHe Bnan. TeMnepaTypa HarpeBa najuia- 
flHeBoro tejibipa 600-7 00°. OTKanna Boflopofla nepe3 (Jmjibtp npo- 

H3BOpiTCH pTyiHHM H3COCOM. 

B ipydKe c OKHCbio Me#H /JL Cu0 / okhcb yrjiepo#a okhc- 
JineTCH flo flByoKHcn, KOTopan BHMopaacHBaeo?cfl b JiOByinfce c sh#- 
khm a3OT0M /JI-3/ . JIoBymKa /JI-5/, npncoepiHeHHaH k yc TaHOBKe 
Ha nunacje, cjiyaeKT pH codnpaHHH KOHpncHpyioipxcfl ra30B hb jio- 
ByniKH /JI-4/. K aToiay nuin(|)y MoaceT npucoepiHfiTbcfl TaK&e JiOBym- 
Ka c rpa HyjiHpo b a hhhm yrireM #jih codupaHHH HeKOHfleHcnpoBaHHHX 
ra30B« JIoByniKa c codpaHHHMH ra3aMH nepeHOCHTca Ha flpyrofi 
npndop, r#e cneKTpaJibHHM MeTOflOM onpeflejiaeTca cocTaB amx: 
raaoB. 

3arpy3otiHoe ycTpoficiBO /puc. 3/ no3BOJiaea? bboahth od~ 
pa3i^H b BaKyyMHyio ne^b, He Hapymaa b nocjieflHefi BaKyyMa: od- 
pa3ei; 3arpy®aeTca nepe3 oTBepcTKte b Jioae^tKy, BnaaHHyro b npo- 
dKy KpaHa, h nocjie nosopoTa npodKH Ha 120° H3 KpaHa oiKa^m- 
Baeica B03,q;yx. Ilpn noBopoie npodKH eme Ha 120° oTBepcine 
ee coBMemaeTCH c HanpaBJiammeft Tpytocofi 3arpy3onHoro ycipoli- 
ciBa h o<5pa3eij naflaeT b inrejib. 

Kpan, onucaHHoft KOHCTpyieqms, (5e3 flonojiHHiejibHoro ot~ 
BepcTHa b My$Te, MoieT dHTb ncnojib30BaH #jih sarpy3KH o(5pa3- 
qoB, xpaHHmHXCH b sanpaiHOft aa?MOC<|)epe /p hc. 4/. B stom cjiy- 
nae b HanpaBJiHfomyo Tpydicy 4 BCTaBJiaeiCH npofoca 3, b KOTopofi 
yKpenjieHa o?py(5Ka c jiosetiKofi Ha KOHtfe. IIobopotom npodKH mos:- 
ho OTCoeflHHHib BaKyywHyio ne^ib oo: 3iMOC$epH npH oTcyTciBHH 
KpaHa. Ilocjie npHcoeflHHdHHji KpaHa 1 k nenn h oiKanKH Bos^y- 
xa H3 coeflHHHTejibHofi Tpy(5KH 2 c noMomibro KpaHa 5, npodna Kpa- 
Ha 1 noBopa^HBaeTca OTBepcmeM BHH3, a npotfna 3 oTBepcTHew 
BBepx, h npoda nonaflaeT b JiosenKy. IIpw noBopoie npodKH 3 





Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120035-0 


- 4 - 

npoda H3 Jiose^iKH naflaeT b rarejiB. 

npn padoie c MajmMH odpasqaMH iiomhmo onHcaHixHx ycT- 
pOfiCTB MOSHO ri0JIB30B8TL>C£I 3arpy30WtfiM 3MeeBMK0M /pHC . 5/: 015- 
pa SI[H 3aKJiaflHBaioTCH b pasjmHHe ceKijMM 3MeeBHKa h npn Bpaiqe- 
hhh ero nocjieflOBaTejiBHo naflaioT • b Turejib. 

npoBefleHM cepHiiHNX aHaJM30B mosho nojibsoBaiBCH 
3arpy3oqHbtM ycipoilcTBOM hhoto Tuna, npHMeHJieMHM flpyrHM aB- 
TopaMH. B 3 tom cjiynae nepe# OKOHWiTejibHoii cdopKOii BaicyyMHOft 
new oc5pa3i£j 3arpyaca:oTCfl b CTeKJiflHHyio TpydKy, oKaHWKBaioinyio- 
ch npodKofi. 0(5pa3ipi cdpacHBatoTCfl b mrejib npn noMOip: Marim- 
ba h xejieaHoro TOJiKa^a. MeTajuiH b BMfle noponiKa hjih tiemyeK 
npe^BapHTeJibHO npeccyioTca b HedojiLnme dpHKeTH, ot kotophx 
oTicaJiHBaioTCfl KycKH Tpedyeworo Beca. 

BaKyyMHafl nem> c MH#yKflHOHHHM HarpeBOM npe,flCTaBJieHa 
Ha piac . 6. Ona H3roT0BJieHa H3 KBapijeBOii TpydKH ^HaMeTpoM 
50 mm h fljiiuioa 200 mm, nepexotfflineii b TpydKy flpaaMeTpoM 30 mm 
h 300mm. Ile^t h coeflHHHTeJiBHHii injiKif) oxJia^aioTCH npo- 

TO-qHoiti BOfloii. npHMeHHJiHCB flBa THna rpacpHTosax TMrjiefi /A - 
d £ = 18 mm, d B = 12 mm; h = 97 mm h B - d fi = 14 mm; 
d B - 8 mm; h, =44 mm/, KOTopae noMeiflaroicfl b KBapijeBHK 
3aiu l HTfiHi'l 3KpaH / dg = 27 mm; d B = 24 mm; h. =160 mm/, 

AHom KOToporo .HBJiaeTcfl npHnmH(|)OBaHHaH KBapu;eBaH npodica. Ivles- 
fly 3KpanoM h TurjieM 3acHnaeTcji MejiKHia rpai|)HTOBHfl nopoinoK 
/1O0 Men/. SKpaH noflBeniiiBaeTca Ha MojindfleHOBOft npoBOJioice k 
jiaa?yHHOMy KOJiBity, KOTopoe yKpenjifleTCH tia Topije nuiH$a. Hciiojib- 
soBaHHe KBapneBoro 3KpaHs BMecTo rpa$MTOBoro npuMeHneMoro 
flpyrHMH aBTopaMH, no3BOJifleT 3HawmjiB.HO yMeHBnuiTB KOJinqecT- 
bo ra30B, BBmejiHioifliixoH npn xojIoctom onHTe, xito odecnewiBaeT 
BKcoKjno ^yBCTBHTejiBHOcTB onpeflejieHM ra30B b Meiajuiax. TeM— 
nepasypa H3Mep.neTCH onTEraecKHM nupoMeTpoM ^epe3 ruiocKoe co?e- 
KJIHHHOe OKHO, KOTOpoe 3aiflHlflaeTC.fi OT HanHJieHHH CTaJIBHOil 3a- 
cjioHKofl , ynpaBJiiieMofi MarHHTOM. /^jih HarpeBaHHH rarjin mciiojib- 
3yeTCH BHCOKO^aCTOTHHH TeHepaTOp MBII-1 MOEtHOCT&IO 13 KBT. 

IIpH onpeflejieHHH ra30B b ji encomia bkhx MeiajuiaXEMecTo 
ne'qH c MHflyicipi ohhhm HarperoM MoseT ncnojiB30BaTBca nenB co- 
np oTHBJieHHfl • HH3K3H xojiocTaa nonpaBKa b btom cjiyciae odecne- 
w^BaeTCH npHMeHeHHeM MOJiiadfleHOBoro THrJiH hjih rpa$HTOBoro th- 
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r-Jia Majmx paaMepoB, tok k rarjiio noflBOflHTCH ^epea oxjrasflae- 
wue ajreKTpo,ipi. IlHTaHHe neqn ocymecTBJiHeTCfl ^epes noHHiaio- 
mHfi TpaHC$opMaa?op,B nepBH^Hyio otfMOTKy Koxoporo BKJiio^eH Ba- 
pnaTop HanpaaceHHH. IleqB conpoxiiBJieHiiH coctoht ms njiHTH,ajie- 
KipoflOB /pnc.7/ h KBapijeBoro KojinaKa c 8arpy3o^HHM ycxpoft- 
CTBOM /pZC.8/. ILlHTa HarOTOBJIfleiCH H8 KpaCHOft MeflH , BHyTpH 
hjiiith Hweeicfl nojiocTB ajih BOflflHoro oxJiaayqeHHH. B muixy Bna- 
hhh JiaTyHHHe miyijepH ajih BBO^a z EHBOfla BOflti. B iunaxe bh- 
Ta'tfflBaBDTCfl Tpn KOHyCHHX OTBepCTHfl I ^Ba flJIfl 3JieK3?pOflOB H 
TpeTte fljm mjin<£a ,coeflHHHiomero ne<iB c BaKyyMHoft cucieMOft. 
IIoBepxHocTb iuihth TmaiejibHO npHiHpaeTca Ha imockoctb. 3jie- 
KTpoflbi npeflciaBJiflKT cotfoft saKpHitie c BepxHero Komja xpytfKH, 
BHTO^eHHEte H8 qeJIBHHX KyCKOB MeflHJ BHyTpt 3 THX ipyCJOK BiiaH- 
BaioTcH JiaiyHHHe TpytfKH MeHBmero flzaMexpa, Taic mo we^ny 
BHeiHeii z BHyxpeHHefi TpytficaMH otfpa3yeTcg aasop b 2-3 mm pfin 
r^HpKyjifli^HH BOflH. SjieKipoflH ynpen^EDTca b KOHaqecKHx OTBep- 
ctmhx huhth f npH^ieM b ica^ecTBe zaojiHTopoB cmyzai KOHycHHe 
KBapqeBue BTyjncz. noBepxHocxz KOHycoB 3JieKcpoflOB,KBapqeBiix 
BTyjroK h njiHTH TmaiejiBHO npnnuiii(|)OBHBaK)TCfl z nepefl ctfopicoft 
cMa3HBaB0Tca nzijeHHOM. Ha BepxHefi ^tacTu ajieicTpoflOB HMeeTca 
Hapeana .hjih KpemienzH HarpeBaTejia Tzrjm npz iiomoip HHKeae- 
bhx raea z mafttf. 

KoanaK zsroTOBjraeTCH zs naaBaeHoro KBapija. Ero BHyx- 
peHHHfi .qzaMexp floaseH (Jntb He MeHee 80 mm. B HaaHeft qacTZ 
KoanaKa ZMeeiCH $JiaHei? nrapzHofi 10-1 5mm, npHnura^oBaHHHa Ha 
iuiockoctb. B BepxHefi tjacxz KojinaKa ZMeeicg cneijHajiBHoe npn- 
cnocotftfeHze c czjib$ohom, b kotopom aaKpeiuiaeTCH nojmtffleHo- 
Baa npoBoaoKa. Ha KOHije axoft npoBOJioKH no#BemeHa KptnnKa rar- 
jih z , KpoMe Toro,npoBOJioKa zcnojiBayeTcji flia pa3jimiHHx MaHH- 
nyjHHiizfl: BHyxpz Kojraaica b npoqecce sarpyaioi. Upa noMomz ihjih- 
$a, MMeKMijepo BO^HHoe oxjtaafleHze, czjiB(|)OHHoe npzcnocotfjieHHe 
coe^HHHeicfl c kojuibkom. KojinaK HMeea? otpoctok, KOTopHfi bo 
BpeMH npoBefleHHH aHajra30B MOatei norpyzaTBCa b cocyfl flroapa c 

SMflKHM aSOXOM. 

IIpHMeHeHge Mexo^a BaKyyM-miaBJieHiiH b pasjpgqHHx BapzaHTax 
onpefleJieHgg raaoB b Mesajuax Ha npzdope HHcxHgyga 
reoxHMHH z aHajiHiHqecKQfl xkmhz 
Ilpn cnpe^egeHHH rasoB Mexo^oM BaKyyM-njiaBJieHHfl npon3- 
BOflHTCH ngaBJieHHeM MeTaJiJia b rpa<f)HTOBOM THrJie c xejiesHOfi: 
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HJIH EJiaTHHOBOfi BSHHOfl, C KpyilHtIM rpa(|MT0BNM nopoiUKOM HJIH B 
rpaijHTOBHX Kancyjiax. BHfleJiflioiL'HecH ra3H HenpepHBHO oTKaHHBa- 
iotch H3 ne^iH h co(5npaDTCH fljifl anaJiM3a . 

AHaJiH3 c npHMeHeHHeM rpa$HT0Boro noponiKa hjih Henocpe#- 
CTBeHHO b rpa$HTOBOM Turjie Hcnojib3yeTCH b Tex cjiynanx, Korfla 
npocteccH Kap(3Hfloo(5pa30BaHMfl cymecTBeHHo yjiymnaioT ycjioBMa 
SKCTpaiapH, a Taiace, Korfla b a:ejie3H0fi BaHHe odpasyeTcn neHa 
hjih He otfecnemiBaeTCfl EH3Kafl ynpyrocTB napa Jieiy^ero komiio- 
HeHia • IIpHMeHeHHe ero Mosei dtiTb orpaHimeHO H3-3a odpa30Ba- 
hhh Ha noBepxHocTH aHaJiM3HpyeMoro MeTajuia Koprai KapdMfla, 
npenaTCiByromefl nojraowy BHflejieHHio ra30B. 

JUiipoKoe pacnpocTpaHeme BauHtJ H3 pacnjiaBJieHHoro sejie- 
3a odMCHfleTCH Tew, <ito MHorae TyronjiaBKHe MeTSJiJiH odpa3yioT 
3BTeKTHHeCKMe CnJiaBH C aeJie30M, a 3T0 nOSBOJIiieT npOBOflMTb 
aHajiH3 npH TeMnepaTypax nopaflKa 1600-1 800°C, T.e. ropa3,ii;o 
'HH 2 Ee TewnepaTypH nJiaBJieHHH aHajiH3HpyewHX MeTaJuioB. Kpowe to- 
ro, b aceJie3Hofi BaHHe, b KOTopofi rpatpHT Haxo^HTCH bo B3BenieH- 
HOW C0CT0HHMH, BOCCTaHOBJieHHe MHOrHX OKMCJIOB B 3HaEHTeJIBHOM 
Mepe odjiertiaeTCH . Eiije dojibmHM npenMyu^ecTBOM odJia^aeT miaTH- 
H0B3H BaHHa BBHfly dojiee HH3Koro flaBJieHHfl ee napoB h MeHbuiefi 
pacTBOpHKOCTH b Hefi yrJiepofla . ILiaTHHa MOseT 6htb bocctskob- 
jieHa c noTepeil Meiiee 1 0 $. 

OnpeflejieHHe KOJiHHecTBeHHoro coflejjiicaHHH rasoB b weTaji- 
Jiax coctoht H3 cjieflyro^HX ochobhkx 3TanoB: odesraacMBaHMfl tlip- 
jie, npoBefleHEH xojiocioro onHTa, 3arpy3KH o(Jpa3u;a m npoeefle- 
hhh onfciia c odpa3i^ow. rpacjHTOBHfi THreJiL odesra&HBaeTCJi #0 
Tex nop, noKa KOjinnecTBo ra30B xojioctopo onHTa He 5y.neT co- 
cTaBJiHTb npndJiH32iTejibHo 0,025 Mr 3a 15 mhh. Ilo Mepe yweHb- 
meHHfl KOJiH^iecTBa BNflejiHioiHKxcji ra30B TemepaTypa rarjin noBHina- 
eTCH ot 1000 ° flo 21 00 - 2200 ° C .. TewnepaTypy H60C5xoh;hmo noBK- 
maTb nocTeneHHO, nTodn He (5hjio BHdpoca MeJiKoro rpacT^iTOBoro 
noponuca H3-3a dypnoro BH#ejieHHH H3 Hero ra30B. IIpn padoneft 
TewnepaType 1600 ° rjiz odearasMBaHHH TurJifl HeodxoflHMO 2-3 na- 
ca, npn 1800 ° HecKOJibKO dojibie. B cjiynae npuMeHemm BaHHH 
bbo^htch flonojiHMTejiBHoe 3Beno - ode3raMBaHHe waTepnajia BaH- 
hh, KOTopoe flOJiaiHO npoBO^HTbCH nocjie flerasaipan TurJin. 0de3- 
raaHBaTb“EeJie3o dojiee 1 naca He p eK owe tiny eicn BCJieflCTBHe od- 
pa 30B3HHH Ha noBepxHocTH pacnjiaBJieHHoro &ejie3a TBepflofi njieH- 
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kh pacTBopa yrJiepofla b ixejiese, noTopan laemaex ocJpaafly nor - 
py;;caTBCH b aejieso. .IJerasaipM Kpymioro rpacpmoBoro noponnsa 
npoH3BOflHTCH ofliiOBpeLiemo c flera saflPiefi TPirjiH. 

AH8JIH3 3kc T parwpoB aiii-iux ra30B Ha npiidope HKci'KTyTa 
reoxHMHH pi aKajiPiTHHecKOii xhi/mh npoH8Bo#HTca cjieflyioqpiM otfpa- 
30K : nocjie sawepa cyuKapiioro flaBJiemifi BUflejiHBiitHxcH ra30B k 
aiiajiPiTPmecKOiviy odie^y (5e 3 (JopBaKyyiviHOM nacin piyTKoro Ha- 
coca noflKJiionaeTCH. npeflBapHiejiBHO ode3raaeHHKii m Ha rpe Thrift flo 
600-700° najuiaflueBiapi (fsui&Tp. Boflopofl flH$$yiiflnpyeT nepes na- 
rpeTHS najiJiaflHii h oiKaniiBaeTCH pTyTHHM HacocoM. KojranecTBO 
BHflejiPiBinerocH Bo^opofla onpefleJineTCH no pa3H0CTPi flaBJieHKift 
flo pr nocjie oTKanKH ra30B0ii cwecu yepe3 naJiJiaflMeBHift cjMJibTp. 

B ipy(?Ke C OKHCbK) MSflPI CO OKPICJIHeTCfi flO C0 2 h BHMopaatHBa- 
eTCH b noByniKe c sJiflKMM asoTow Jig# OciaBHPiiicfl a30T onpe.flejH- 
eTca H3MepeHHeM ocxa tohhoto flaBJieHHfl. KoJipmecTBO KPicjiopo.ua 
Moacei onpefleJiflTBCH Kan no H3i,iepeHEHo pa 3 hocth flaBJieHHift ra30B 
flo oKPicjieHHH ii nocjie bki»5 o p a ;kpi b a hpih , TaK pi no H3iv5epeHiiio flaB- 
jiokpih CO.-, nocjie otko^kh a30Ta h pe swopasHBaHHH JioBymKH. B 
OKOHnoTeJiBHHX pe3yjibTaTax ymiTtiBaeTCH o(5n;ee KOJinnecTBO BKfle- 
jiHBnmxcH ra30B, T.e. He tojibko npoaHajiK3HpoBaHHHe ra3H, ho 
pi ra3H, HaxoflHutnecfl b cJiopBaKyyimoil hqctk piyiHoro Hacoca. 

IIpocTeffliiiHii BapHaHT MeTOfla^BaKyyM-iiJiaBJieHHji npmueHHeT- 
ch onpeflejieHHfl ra 30 B b weflu, cepetfpe, tfope, ruiaTHHe. Yc- 
jiobhh, npn KOTopax npoBOflHTCH onpe,fleJieHPifl pi pe3yjiBTa th aHajiPt- 
3a o<5pa3ijoB nppiBefleHH b Tadii.1-4. 

Tagjnma 1 

OnpejeJieKHe ra30B b Menu 

PaSonan Te^nepaTypa 1150°, naBecKPi 0,5-2 r, Bpeua okct- 


paicipa: 15 UBH. 


» If 

HaBec- 

npotf 

KPI B 

. P. 


Kojmnec- 

KojipraecT- 

Kojipraec- 

CpeflHee 3Hane- 

TBO BN- 

BO BHfle- 

TBO BH- 

Hiie coflepxaHHE 

flejinBuie- 

jiHBnero- 

flenpiBBiero- 

KPICJIOpOfla B 
Bec.% 

rocH BO- 
flopo.ua 
b Bee Jo 


ch a 30 Ta 
b Bec,% 
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Onpe^ejieHiae ra 30 B b cepegpe 
_ 


Ta&jmua 2 


Pado^tafl TewnepaTypa 1500°, i-iaBecKM ~ 1 r, Bpeisa 
SKCTpaKI^HH 15 MHH. 



Bee 0<5pa3ij[a b p 


1 ,26 



UW^fc 
9.1 O’" 4 # 
7. l cr^/o, 


OnpeaeJieHMe ra 30 B b dope 

Patfonan: lewnepaTypa 1900°, naBecKH 3-20 Mr, Bpewn okcsp- 
paRrjHM 15 mhh. B OflHOM rarjie mokho aHaJinanpoBaTB 
1 00-200 wr . 



BejiHHHHa 
Ha Bee km 


2 


9,9 

10 




Coflepscaiffle Co#ep;s;aHHe 
KMCJiopojta a 30 Ta 
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1 

2 

1 3 

4 

L _ 5 


9 

■KEEgi 

2,4.10" T 

■ 

157 

5,6 

miji I 

2,6.1c -1 


. 

9 

MQ 

2 ,2.1 0 -1 

7.10" 2 


6 

1 ,5.1 0" 1 

2,1.1 0” 1 

1,3.1 0 - ^ 

29 

6 

1,5.10 -1 

2,2. 10 -1 

1,1.1 0“ 2 


6 

1,7.10 -1 

B 

3,7.10“* 

5 

4 

1 , ■? . 1 0" 1 


4,0.1 0 -2 

42 

6 

4,8. 10 -1 

10,4. 10" 1 

2,4.1 0”* 


5 

3,6.1 0 -1 

8,5. 10 -1 

1 ,9. 1 0 -2 


21 


9 

3,5 

3,5 


2,6.1 0 -1 

2,5. 10 -1 


Tataraga 4 

Qnpejejieffiie ra30 B b njiaiHHe 
Pado^aa TewnepaTypa 1850°, HaBecKH 0,5-1 r, Bpewn 

3KCTPSKIIMII 15 KI1H, 


Bee o6pa3qa Mr 

500 

380 

Boflopofl % 

1 ,0.1 0”' 1 

• 

O 

1 

KucJiopo# % 

5,0.10 -4 

8,3. 10 -4 

A30T % 

1 ,3.10 -4 

1 ,3.10“ 4 


Meiofl BaKyyM-iDiaBJieHHH c HcnojiB30BaHwew KpynHoro rpa- 
cfeiTOBoro noponiKa npHMeKHeTca flan onpe#ejreHHa ra30B b TwraHe 
h wapranqe. Ppg$mtobkm nopomoK 3acMiaeTC.fi b TurejiB Ha 1/3 
no BHeoTe bo BpeMfi cdopicH ne’qn. 

Pe3yjitTaTH aHannsa HecKOJiBKHx odpa3u;oB THTaHa h wap- 
raHi^a h ycjioBHn hx npoBe#eHHH npeflCTaEJieHH ' b TaO'iu 5 h 6. 
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TadjiMUa 5 


OnpejejieHiae ra3QB b THTaHe /2/ 

Pa floras Teimepaiypa 1850°, Bpewa aKCTpaKijMH 35 mhh. 
/Ha^iajibHHe 5 mhh. sKcipai^HH ' npoBOflHTca npn 1000°, 
npa KOTopoii BHflejiaeTca tojibko Boflopo p/ . B o#hom rar- 
Jia. Mosel (5tiTb npoaHaJiH3npoBaHO 600-700 Mr TMTaHa. 
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1__ 

2417 

2418 


2 

3 

4 

5,5.10~ 3 

5,6.10” 3 

17,4.10" 2 

5,7. 10** 3 


18,0.1 O’" 2 

2,4.1 0" 3 

2,5. 10 -3 

9,8.10"^ 

2,6. 10 -3 


7,4.1 0 -2 


5 

,77.1 O'* 1 
3,6. 10“ 2 


Ilpn aHaJiH3e Mapramja BMecie c odpa3u;ow flotfaBJiaeTca 
0 2-0 ,5 r oaoBa. AnaJiH3 napraHi^a Moisei laKae npoBOflHTBCH h 
c }Keae3HoK saHHofi npH Tewnepaiype 1550°. KoEiienTpaijiifl wap- 
rati TT a b Bamie He flOJiatHa npeBHinaTB \0%. 

TadJiana 6. 

« ,;<vnrinmTQ x/ 


OnpejejieHHe ra30B b KapraHHe 
Pa6o^aa TeMnepaiypa 1250-1550°, HaBecKH ~ 4 r, Bpewa 
8KCTpaKEJHH 15 MMH. 


Cdpa3- 

IIH 

1 


Boflopofl 

% Bee . 

KHCJIOpOfl 
fo Bee. 

A30T 

7i Bee. 

1,8.10“2 
2,4.1 0 - ; 
2,5. 10“ 2 

1.5.10 - 1 

1.8.10 - 1 
2,2.10 -1 

3,2. 10 -2 

1 5 O 

: 0,5. 10“^ 

2,5.10 ^ 

1,3.1 0“ 3 
•1,6.10-; 
l,8.10- d 

1,1. 10” 1 

1.5.10 - 1 

1.1. 10 - 1 

2,5.10-; 
2,2. 10" 2 
2,5.1 0“ 2 

4,8.10- 4 

1 ,8.10 -1 


4,0.1 0 -4 

1 ,9.10 -1 ‘ 


5,0.1c -4 

1 ,9.1 0” 4 



KeTOfl 

aHaJiffl3a 

b rpa$MTOBOM 
noponiKe npii 

1250 ° 

E rpaCjpHTOBOIvj 

noponiKe man 
16500 


b seJiesHoll BaH- 
He npH 1550. 

b rpa$HT0BOM 
nopofliKe npa 
1250. 

B rpa^HTOBOM 
noponiKe npn 
1550. 


x/ MeTOfl pa 3 pa(joTaH IO.A.Kjih^ko, I. A .KyimHtiiv; h E.M.Ihcth- 
K ob oil /IlrUIi'KlV . 
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MeTOflow BaKyyw-njiaBJieHHH c aceoiesHoJi BaHHOft onpejieiw- 
mcb rasH b rarane, mp kohhh, mo<ta f wojm^eHe , Bo^pawe. 

OtfpaaqH rasam, mpKOinw sarpyxaioTCfl b xenes Hy® bsh- 
K y B KancyHfiF/cwaB 7 10- y 12/. Patfouaa Teiinepa- 

iypa fljia THiaHa 1750-1800°, ajih qHpKOHna 1860°, cdpaciiBaHHe 
otfpasipB nponcxoflHT npn 1300-1400°. AHa jih swpyiorcfl Ha BecKK 
BecoM 0,1 -0,5 r, BpeMH aKCTpaaqaa 15 mhh. no okohh8hhh 3 kct- 
paKi^HH rasoB hs nepBofi npoda b Turejit bboahtcb 0,5 r ueTajum 
xiecKoro ojioBa . OKCTpa^na raso B hs otfpasqa ojiosa npoqojixaeT- 
ca He cfojiee 5 mhh., nocae nero ctfpacHBaeicH Biopof ocfpaseii. 

, 0 ?™ e THTaHa ™ Wkohhh B BaHHe He .hojixho npeBHinaTt 
ft. B TaSjmqe 7 coflpaHH flamme aHajinsa HCKycc TBeHHO nparo- 
TOBJieHffiot srajiOHOB THTaHa. Ha paccMOTpemm aioft Tao'jmim bhii- 
h°, wo HanqeHHoe coflepxaHHe xopomo coraacyeTcn c BBeqeHHHM. 

Ta cf Juana 7 

O npeqejieHHe KHGJiopoqa b hckycc TB eHHO npHroTOBjrflKBTfr 

STajIOHaX THTaHfl 


1 12 STa- 
JioHa 

XapaKiepacTHKa 

STajioHa 

1 

HcxoqHaa npotfa 

2 

McxoxHaH npoo'a 
c loda BJieHHeM 
\y Tio 2 

3 

HcxoqHafl npotfa 
c flooaBJieEHeM 2% 
Ti0 2 

4 

•v / 

HcxoqaaH npotfa c 

Ti0 2 


l 


i.M.^HCTEKOBofi /[{HUMS/. 


Tfl.Bec 

sTajio- 

Ha 

Coqepaca- 

HHe KHC- 

Jiopo^a b 
B ec./b sa- 
flaHHoe 

Coqepaa- 

HHe KHC- 
Jiopoqa 
b Bec.^ 
Hafi^eH- 
Hoe 

IIOJIHOTa 
SKCTpaK- 
qHH KH- 

cjiopofla 

p 

4,26 


0,55 




0,55 




0,50 


3,86 

0,95 

1,00 

105 



1,00 

105 



1 ,00 

105 

4,01 

1,35 

1,40 

103 



1,48 

109 



1,38 

102 

4,01 

1,75 

1,75 

100 



1 ,75 

100 



1,70 

97 
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B latfamje ® npefldaBJieHH flaHHtte nocjie#oB8Tei[bHi£x ana- 
jra80B oflHoii h Toft se napisui THiaHa b oflHOM THrire. 

Tafamna 8 

.QPP.efl eaeime KHca opcma b ojHofi: napiHH THTaHa 


iKojnzraecTBO Ti 
! Ha 100 r aejie 8a 

0,41 

0,80 

1,16 

1,54 

1,2 

1,6 

2,0 


Patfcman 

Teimepaiypa 


1750 

1750 

!750 

800 

750 

1800 

1760 



Coflepaamie 
KHCJIOpOfla,^ 
Bee a 

0,44 

0,45 

0,45 

0,44 

0,44 

0,45 

0,46 


ycjiOBHfl , npa KOToptnc npoBO^icji onpeflejieHHe ra30B b 
MO jradfleHe, Bojii4>paMe a hho<5hh h pesyjibTam aHajiasa HecKOJiB- 
KHX oe*paaqoB cotfpaHH b satfjmqax 9,10,11,13, B Tatfjmijax 12, 

U n P HBe fl eHI1 pesyjibTaTH aHajwsa odpa3ijoB c HSBecTHHM conep- 
samieM KHcjiopofla h a30Ta. 

nepe,n npoBefleHHeM aHajmaa Kaayjoro cjreflyiomero otfpasija 
b marejiL flotfaBJiaws, He Hapynraa BaHyyu, 3-4 r aeaesa, koto- 
poe otfesrasHBaeica npu TeianepaType 1800° b lexeme 1/2 qa- 

ca. Ko^eHipai;HH MojratffleHa b aejie3H02 BaHHe He flojisHa npem- 
maiE> 3($, a hhoGhh h B0JiB$pawa 20^. 
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Patfo^aa Teiraepaiypa 1650°, BpeMfl aKcipaKijHH 15 mhh., 

Bee ocfpasqoB 2-3 r 


0dpa3en If 1 




6.0. 1c- 4 
6,2. 10" 4 

6.0. 10~ 4 
4,4.10" 4 
4,9.1c- 4 



Odpasen IP 2 


AaoT 


5.10' 

7.10" 

7.10” 

2 . 10 " 

9.10" 



Onpe^eJieHiie ra3 0 B b e 



Padoqaa TeMnepaTypa 1650°, 
Bee o«5pa3i^0B 1- 

BpeMi 3KCTpara[Era[ 15 
•1,5 r 

MHH 


i ■ - — ■ — — " ■ 



Odpasen I? 1 


Asot 


1,6.1 O’" 4 
1,5-Kr 4 
1 ,9. 10~ 4 
1 ,7.1 0“ 4 
l^.lO -4 


: ,6. 10" 3 5,4. 10” 3 
,1.10“ 3 3,4. 1 0" 3 
,2. 10~ 3 4,5. 10~ 3 
,3.1 0“ 3 3,8. 1 0" 3 
,3 . 10" 3 3,4. 10" 3 


4,3. 

3,0. 

6,7. 

6.5. " 

4.5. ' 


Odpaaen fg 2 


Asot 


n-4 


1 , 6 . 10 ' 

1,3.10' 

1 , 0 . 10 " 

1 , 0 . 10 " 


CpeflHee 3Ha^eHHe J 
i .e.io- 4 1 i,3.io-9 4,1.10- 
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MeTOtfOM Ba?jryM-njiaBJieHiiii c njiaTHHOBOfl BaHHoii onpeflejin- 
jihcb rasa b tfepmuisH , ypane, httphz, Tamaae h kpqu hhbP ^' . 
rijiaTHHOBafl BQHHa b KOJiH^isciBa 3—5 r ode3raamBaeTCfl npn 
2100° b Te^temie 30 mhh. AHajms npoBOflHTca b thivihx c Kptnu- 
KOjS b BHfle rpa$nroBoro mapnita. 

B Tatfjraijax 14-18 npHBefleHH ycjiOBHH, npn kotophx aHa- 
jiH3npyioTc:fl 9TH MeTajiJiH n peayjibiaiH onpeflejieHHH ra30B b 
hhx, npn aHajinse CepnjniHfl bo BpeMH ctfpacHBaHHH odpaaija TeM- 
nepaiypa rarjia cHHaaeTCH flo 1300-1400°, npn aHajraae ypaHa 
flo 1500-1600°. 

Zy 

B paspai5on?Ke msto^ob aHaJiii3a ypaHa, samajia n Kpe&HKH 
npnMMSJia ynacTne H.M.PocToqKaH, CepHJuma , ypaHa n ht- 
Tpaa - K.r.CeMeHDK /rEO X0/. 
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leaeHHe KHCJiopo.ga b 6 e 

ilRimA onnnO 


Ta tfuniia 14 


PaCo^aa Teimepaiypa 2000 , Bpeiaa aKCTpamjiiz 7 mhh, , 
HaBecrai 5-20 wr. OTHomeHze niia theh k BBe^eEHoiiy b 
B aHHy tfepujumi) flOJr*HO (Jhtb He lienee 5 0:1, 


w w 

napTHfl 

Bee o<5pasna 

Be b mp 

3524 

7,4 


9,0 

. - ... - - . . 

10,5 

1545 

8,6 


3,8 


13,0 

1393 

7,0 


8,4. 


9,4 

2384 

7,2 


8,3 


10,8 

1635 

11,8 

1 

9,2 

i 

6,0 

1828 

12,1 


9,1 


5,9 

1510 

9,6 


9,5 


7,1 


KoaaqecTBo BHflea. 
0 2 b Bee.# 


3,5.1c* 1 

S^.IO" 1 

4,2.10"’ 1 



2,4.1c" 1 


2,7.1c" 1 

2,0.1c* 1 

2,4.1c* 1 


5,0. 10" 1 


W, f . 1 V 

4,8.1c" 1 


2,0.1c* 1 

2,2.1c" 1 

U9.10* 1 


3,7.1c* 1 


2,4.1c* 1 


2,4.1c* 1 


5,1.1c* 1 


2,0.1c* 1 



1,4.10" 


2,1.1c* 1 
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1,0. ltT 1 


Tagjpana 15 

Onpejejeime rasoB b ypaHe 

Patfoqaa leisnepaTypa 1900 °, BpeMH aKCTpaKr^nn 10 mhh., 
Bee otfpasijoB 5-20 Mr 



1 , 7 . 1 ' CT 3 

2,0. 10" 3 

2,0.1 0" 3 

4 , 0.1 O ** 3 

3 , 0 . 10“ 3 
2 , 4 . 10~ 3 


6,0.10' 

5 , 3.10 

8 , 0 . 10 “ 



1,1. 10" 2 
0,8. 10” 2 
1 , 7 . 1 O " 2 


9.1 O ’* 2 

8.1 O ’ 2 
10.1 O’ 2 
10.10~ 2 
10.10’ 2 


8 , 1 . 10" 3 

9.0. 10~ 3 
8,3.10“ 3 

8.0. 10" 3 
5,0. 10“ 3 


3 . 0 . 10“ 3 
4 , 8 . 10** 3 

mm 

4 . 0 . 10“ 3 

4 . 0 . 10** 3 
4 , 3 . 10" 3 


8\0.10“ 3 

7 , 5 . 10" 3 

10,0. 10" 3 
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U 3°8 


(0 2 15,2) 


Kmcjiopo.n b % 
13 
12,2 
11 ,9 

13.4 
11 ,2 

16.4 


AHajiHs KpeMHHH Moaei npoBO^HTbca Taicace b rpa$HTOBi£Z 
Kancyaax npH Toll ace TeMnepaiype h tom se Bpewema aKCTpait- 
HcnojttBsyeMHe HaBecKH paBHH 60 Mr. 

TaOmina 16 

Onpejejeme ragog b KpeMHHH 
Pa floras TeMnepaiypa 1800°, BpeMfl BRCTpaRi^HH 10 mhh, 
HaBecKH 100-300 Mr 


p 

otfpasija 

Boflopofl 
/b Bec.%/ 

Kucaopofl 
/b Bec.^/ 

: A30T 

/b Bec.^ 

Meiofl aHaJiHsa 

1 

S.l.lO" 4 

2 t 4.l0“ 4 

1,9.10“* 3 
1,6.10“ 3 
2,06.10*~ 3 
2,4.1 0” 3 


b njuaiRHOBoH 
B8EHe 

B rpa$HT0BOM 
Kancyae 

2 


4,6.1 0“ 3 
2,06. 10“ 3 
2,5.1 0” 3 
1.6.10- 3 
4,06. 10" 3 


b mcasHHOBOH 
BSHHe 

b rpa$HTOBoy 
Kancyae 

3 

■■■■■ 

Wi — — ■ 

n«a| 

3 I 

SB 

1 

WM 

B HJiaTHHOBOfi 
BaHHe 

S1 °2 KHBJIOpOfl B J> 

(Oo 53,3) 52,6 

55,0 

b rpaiiHTOBOM 
Kancyae 
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Tafljnma 17 

OnpejejeHHe rasoB b httphh 
Patfcrcaa leiraepaiypa 1800°, Bpewa 8KCTpaKi*Hn 10 mhh. 
Bee o(Jpa3i^oB 5-50 ur 


IP B 
o(5pa8iia 

Boflopofl 

KHcaopofl 

1 

Ua.io" 1 

1,9. 10" 1 

1,63 


1,63 

r 2°5 


21 ,2 

/21 ,2/ 


21,0 



21,0 


Aaoi 


1,1 .10“ 2 

2,3. 10" 2 


patferaaa TeMnepaiypa ~ 2000°, Bpeiaa sKcipaKUiHH 15 wna. 

Bee otfpa 3D[OB 50-200 Mr 



Boflopofl 


6 . 1 ' 

4,8.1 0* 4 

1 .10“ 3 

1 . 10 - § 

1.10- 3 

1 .2.1 O’* 3 

2,7.10“ 4 
2,7. 10* 4 

1 .6.1 O' 4 
S.O.IO* 4 


Kacaopofl 


A30T 



1 , 1.10 
5,2.10” 3 

5,1.1 0" 3 
3,7. 10' 3 
4,3. lO" 3 
4,7.10~ 3 

14.7 
18,0 
18,3 

19.7 
14,5 


5,5. 10”^ 

6,8:i0~ 3 
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npgMeHeHHe MeTona BaKyyM-iiJiaBJieHHH k onpeneneHUio 

ra3QB b mejioqHHx: Meiajuiax, b nacTHocTH, k onpe- 

jejieHmo KHCJiopoja b Haipma h cmiaBe KajiHft-HaTPHft */ 

B npHMeHeHHH k aHajiH3y mejionHHx MeiaJuiOB Memo# Bany- 
yM-njiaBJieHiM HecKOJibKo HSMeHeH. AHajrns npoBoflHTcn TaKHM o<5- 
pasoM, zto BHanaae oTroHneTcn Meiajui, a saieM, npn Teimepa- 
Type BocciaHOBJieHHs okhcjiob Meiajuia yrJiepoflOM BHflejiseTca 
okhcb yrjiepofla . 9 tot npneM no3B0JifleT usdaBHTbca ot norJiome- 
HHfl okhch yrjiepofla HcnapfliomnMCii Meiajuiow, TaK ksk npeflBapn- 
TejibHHe oiihth noKasajm, mo okhcb yraepo^a He norJiomaeTCfi 
cmtoiUHOft nJieHKoii menonHoro MeTajuia h cmbho nornomaeTcn ich- 
ko flHcnepcHHM HcnapfliomHMCH weTajuroM. IIoairoMy npoqeccn ncna- 
peHHH Meiajuia h BHflejieHHfi okhch yrJiepo.ua floji&HH (tot pas^e- 
jieHu . 

MeTOflHKa aHaJinaa b otom cjiynae coctoht hb n?ex oc- 
hobhhx SBeHbeB, Koiopae HMeci MecTo b MeTOfle BaKyyM-njiaBJie- 
hhh: odesrasHBaHHH THrjia,onpeflejieHM; xojioctoh nonpaBKH, 3a- 
rpysKH otfpasqa b THrejit, 3KCTpaKE(HH ra30B H3 otfpasija h aHa- 
JIH83 COtfpaHHHX ra30B. 

IIpn pa (foie co menonmaMH MeiaJiJiaMH cymecTBenHUM hbjih- 
eiCH oTtfop npo6H,TaK KaK 9 Tot npoijecc floji&eH npoHcxoflHib b 
H 8ojiHpoBaHHofi ot B03flyxa aiMoc$epe. 

#HH BHHCHeHHfl B O 3M OJKHO C TH npHMeHeHHfl MeiOfla BaKyyM- 
iuiaBJieHHH k onpefleJieHHio KHCjropo.ua b HaTpuH npoBo^HJiHCB hc- 
CJieflOBaHHH no BOCCTaHOBJieHHK) Na^O , Na 2 0 2 , NaOH H Na 2 C0 
yrjiepoflOM. B peaynbiaie oieitob <5hjio ycraHOBJieHO, mo npozc- 
XOflHT HOJIHOe BOCCTaHOBJieHHe KHCJIOpO,HH£tX COeflHHeHHa H8TPHH 
yrjrepoflOM no cneflyiomHM peaKipaaM: 

Na 2°2 * 40 B Na 2 C 2 + 2 00 
2 NaOH + 4C a Ua 2 C 2 + 2 CO + ^ 

Na 2 0O 3 + 4C s Na 2 C 2 + 3 GO 

IIpz HarpeBaHHH inrJiH c nepeicHCBK) HaTpnn BHflejieHHe 
okhch yrjrepofla npoHcxo^HT b #Ba 3iana: npn 600-700°, Korfla 
Boccsa HasjiHBa e sen nepeKHCB Haipnii #o okhch h nps 1100°, ko- 
rfla okhcb HaipiiH BoccTaHaBJiHBaeTCH #0 weiaiuia no peaKipsHi 

x/ B oaapafioSKe asoro Mesons npHHHMaji ymcTze B.MvMajmnieB 
/G&lkH/. 
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Na 2 0 + 3C = Wa 2 C 2 + CO 

Onpefleaeirae Kzcaopofla b Ha ipzz moxho c B ecTz K onpefleaeHZD 
OKHCH H8 TpHH , T8K K8K Bee Kzcjropoflcoflepaamze COeflHHeHHH 
npa HarpeBaHHH flo 400 ° b npzcyTCTBHZ HarpzH nepexoflHT B 
Na 2 o . Onpeflejiemie zzcaopofla b HaipzzH npoz3 B oflZTCH Ha 
npaciope FEOXH c neqb» conpoiZBJieHM. foa aHaazsa npzMeHH— 
eiCH rpatooBHii izreab c npziepToit rpa$ZTo B oil KpuniKofi, ko- 
TopHft Moaeu HcnojibaoBaT&cfl tojibko ajih aHaazsa oflHoro odpas- 
qa zs-sa oOpasyroaucccH b HeM TpeupiH; KpmitKa MoaeT zcnoabso- 
Baibca MHoroKparao . K B api^eBHii KOjmaK c aarpyaotiHHM yci- 
poacTBOM zaodpaseHH Ha pzc. 8. Ilpodn Haipna oitfzpaioTCfl 
cjie^yiomHM cnocodoM. 

Meiajui xpaHHTCH no a czoeM odesraaeHHoro BaseazHOBoro 
Macxa. Ot odqeft Maccn Meiaaza OTpesaeTcn KycoK, Koiopafi od- 
pesaeTCH co Bcex ciopoH CKaabnejieM z odaczMaeicfl imaMnoM, 
HSoOpaaeHHHM Ha pzc. 9. UlapzK-npoda HSBzeKaeiCfl nzHqeTOM ns 
Macjra, caerKa Ae flocyxa/ BHTzpaeica sycKOM cyxoii hhcto* 
Mapaz, noMemaeicfl b sarpysonHHft Kpan z nepeHoczxca Ha ycia- 
HOBKy flan^aHajiiisa. Tzrezb odesraaaiBaeTCfl npz rewnepaiype 
1300-1400 okojio 3 nacoB, noKa KoanneciBo okzcz yraepofla, 
BH^ejiHBffleacH npa padoqeM peszMe He dy.neT npeBumaTb 0,01 mb 
aa 12 mzh. nocjie 3arpy3KH odpasqs Harpe B aHze tzbjih HaqzHaeT- 
ch c xewiepaiypH 50-60° z nocieneHHo aa 10 mzh. yseazqzBa- 
eica flo 1200 . OcHOBHoe KoazqecxBo okzcz yraepo^a BHflejraex- 
ca Ha 8-9 MHHyTe narpeBa z dncipo npeKpamaeicH. Odinee Bpeuz 
3KC!rpaKD[HH paBHo 12 MZH. BeazqzHa aHajizszpyeMHX Ha B ecoK co- 
cocTaBJwex 100-200 Mr, OrodpaHHaa npoda floaxHa cpasy Ke sa- 
rpyaaibCfl b izrejib z aHanzazpoBaTbca, Ecaz npoda Haxo#zTCH 
b TeneHze HecKOJibKzx qacoB b oxKaqeHHOM ho 1.10'"^ mm pi.ci. 
KoxnaKe, to coflepsaHze Kzcaopo.ua b Hefi yBeazqzBaeicfl no 
2.10“ % BMecio 7.10“ , % a nocae 18-20 qacoB flo 6 ,] 0 ~ 2 %. Bh- 
jio yciaHOBjieHO, hto BasezzHOBoe Macao, non czoeM Koioporo 
npozsBOflzxcfl OTtfap npodH, zcnapaexcfi npz cpaBHZxeabHo hzs- 
koS TejjnepaType z He naeT saBtnneHHnx pe3yatTaTOB no KHcao- 
pofly* OflHaKO flJizTeabHoe xpaHeHze OTOdpaHHofi npofJat Haipza 
nofl caoeM ocymeHHoro BaseazHOBoro Macaa Be^ei k yBeazqeHZD 
coflepaaHHH Kzcaopo fl a b npode; t S k sa ^soe cyTOK coflepsaraie 
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KHCJropofla yBemraaBaeica npmiepHO b 3 paaa. rioaroMy npa; o® 
Cope npoCti BepxHHft cjtoft flojiaieH Chib y,q;ajieH. 

IIcuiHOTa BHflejreHHfl KHcjropofla npoBepjuiacb b onttiax c 
HSBeCTHHM KOJIHqeCTBOM IiepeKHCW K rimpOOKHCH HQTpHH, BBOflH- 
mhn b mre^fc h HarpeBaeMHw npa patfoneM peatHMe. PeayjrbraTH 
93 ?hx oehtob npeflcTaBJieHH b TatfjiHqe 19. 

Ta fauna 19 

AHQfffl 3 OCpaai ^ OB HaiPHg c HSBeCTHHM KOJIHgeCTBOM 
paajnagHHx KHcjopojo coaepgammc coe.nnHeHgfi HaTPiag 


m 

an 

OCpaseq 

Bee otfpas- 
ija b np 

Koji-bo 

Op /pac- 
C^HTaH. 

B MJl/. 

Koji-bo 

0 P /no- 
Jiy^eH- 
Hoe/ B 

MJI. 

1 

NaOH 

25,0 

8,8 

9,0 

2 

NaOH 

34,85 

1,5 

1 .6 

3 

Na 2°2 

1,0 

0,28 

1 9 v 

0,28 

4 

[ Na + NaOH 

75+2,4 

0,75 

0,8 

5 

Na +• Na 2 0 2 

170+2,4 

0,67 

0,6 

6 

Na + Na 2 0 2 

190+0,18 

0,06 

0,06 

7 

Na + Na 2 0 2 

320+0,09 

0,035 

0,038 

8 

Na + Na 2 0 2 

130+1,0 

0,28 

0,28 


^aEHHe, npHBe^eHHHe b aroit Tafaaije, CBUfleTejiLciByio® 
o xopomeM coBnafleHHH 8KcnepnweHiairLHo onpefleneHHoro khcxo- 
pofla c paccquiaHHHM. 


Oman 4-8 /®a fa. 19/ c ira 2 o 2 a NaOH npoBOfliurac* 
b npHcyic i’bhh Coubmnx Koxaqec tb Haipua, i.e. b ycJiOBHHx, 
Cjihskjjx k peaabBHM. 3aBHieHHoe KOJiHqecTBo BHflejieHHoro khc- 
Jiopofla no cpaBHeEHK) c BBefleHHKM b omiax 6 a 7 ofaHCHaeTca 
lew, qio npa BBefleHEa Majmx flotfaBOK CKasHBaeTcn KoanraeciBo 
BHcjropofla, Koiopoe npacyTCTByea? b npotfe Harpaa. npa yqeie 
sioro nojiytiaeicfl xopoinee coBnaflemie peayatTaiOB. BBeflerae 
wajiHx KojudmeciB Na 2 o 2 ocyaecTBJiajiocb nyieM nparoTOBiteHiiH 
cTaBflapiBHz cuecefi Na 2 o 2 c rpa^KiosHH noponiKOM. 

OnHTH, C BBe^eHEeM HSBeCTHKX KOJiaqeCTB okhch yraepo- 
• a[a ® KonnaK co CBesepacnHJieHHHM HaipaeM, noicasajiH oicyTca?- 
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BHe noiepb okhch yrJiepo#a aa cnei norjioneHHn . BocnponsBO- 
flHMocib MeTOfla npoBepflJiacb MHoroicpa thru aHajm 30 M npotf o,n- 
Hofi napTHH. PeayjibTaaii aHajiH30B npeflciaBJieHH b Tatfunije 20. 

Tafljmiia 20 

MHoroKpaTHHft a Haag 8 ojcHQfi napiHH HaTpian 


ww 

n/n 

Bee oCpasEta 
b Mr 

KojmnecTBO BMfle- 
neHHoro KHCJIOpO- 
M B % /Bee./ 

1 

150 

7,0. 10” 3 

2 

185 

9,9.10~ 3 

3 

185 

5,6.1 0“ 3 

4 

185 

CO 

b 

T * 

• 

o 

m 

<o 

5 

185 

7,0.1 0“ 3 

6 

185 

6,5.1 0" 3 

7 

185 

7,0.10**^ 

8 

185 

5,2.10“ 3 

9 

185 

7,0.1 0“ 3 

10 

185 

8,3.10" 3 

11 

185 

9,7.1 0" 3 

12 

400 

9,3. 10“ 3 

13 

185 

8,2.10“ 3 

14 

185 

7,9. 10“ 3 

15 

185 

6,4.10~ 3 

16 

185 

6,6.10“ 3 


CpeflHee aHa^emie v 

7,4.10" 3 +0,0011 


x/ CpeflHee 3HaneHHe /ns 20 onpeflejieHHft/ coflepsaHHH 
KHCJHcpofla b 3T0ti xe naparaia: Haipiw, nojivqeHHoe Me- 
TOflOM pTyiHOii BKCTpampi paBHO 5,6.10~ 3 #. 


To^hoctb MeTOfla okojio 15$. ^yBCTBHiejibHOCTb 5.10 ~ 3 %, ■ 

Annapaiypa a weio/paKa #jih aHajin3a cnjiaBa coBnaflaei 
C T3K0BHMH fiJlSL aH8JIH3a HaipHfl. IIpH aHaJIH3e CiuiaBa HCnOJIb- 
3yeTCH BMecio rpa$H3?OBoro MOjmtffleHOBHfi rarejib c npniepTOfi 
KpiMKOfi. B mrejib sacHnaeica Ha 1/3 no BHcone rpa$HTOBHii 
noponiOK pa3MepoM ~ 1 mm. npnueHeHne aaojiKC^eHOBoro THrjra 
(Jhjio BH3B8HO a?ew, mo rpa$MT0BHil mreJib pa3pyniae2CH npa 


i 
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conpnKocHOBeHHH co cnjiaBOM. MojiwdfleHOBHfi rarejiB Mojei <5htb 
HcnojiB30BaH h npa onpeflejieHHH KHcnopofla b HaTpzz, KBapne— 
bhS KOJinaK h aarpyaonHoe ycTpoftciBO hcckojibko bh^ohsmshshh 
/PMC. 10/. K BepxHeft vacm KOJinaKa npnnaHBaeTCH num$ 3, co. 
eflMHHDmMK KOJinaK c aarpysoqHHM ycipoftcTBOM, coctohiuhm ms 
K paHa c OTBepciHeM b 2 mm, mecTHMHjumweTpoBofi HanpaBMonieft 
ipyOKH 4, Koiopan npa noBopoTe nuratfia coeflHHneT KpaH c rar- 
JreM 2 aMnyuH 1 co ciimbom, OKaH^HBarameftcn tohkhm oiTHHyTHM 
sanaHHHHM KanHjiJinpow. npoCa sarpyacaeica b izrejiB, Kor.ua no- 
npaBKa xojiocioro onraa He npeBHmaeT 0,006 mji sa 12 mhh. Pa- 
tfoqn? pesHM ocTaeTCH TaKHM 3se, KaK 2 B cjiyqae aHSJiHaa khc- 
Jiopofla B HaTpim. 3arpy3Ka npota npoHSBOflHicfl cjreflyroipM o 6 - 
paaoM. nocjre oiKatmn coeflHmriejiBHoa ipytfKH h K paHa paaCHsa- 
I 0 T OTTHHyTHt 3anaHHHH0 Kanujuinp 2 cnjiaB 3anojiHneT TpydKy 
npH nepeKparoM KammiapHOM K paHe. no wepe Haflotedcra cnjiaB 
cnycKaeTCK qepea KpaH b HanpaBJiniomyio Tpyfay, Ha KOTopofl 
Hwewicfl fleneHHH, cooiBeTCTByiomHe onpeflejreHHOMy otf-bewy m 
secy npoda. Kpan nepeKp HB aeTCH, h cnjiaB npa jierKOM noci™- 
BaHHH cTenaeT b mrejiB. Bee aHajiz3HpyeMO0 npotfu paBeH npn- 
wepHo 300 Mr. KoimtiecTBO cnJiaBa b awnyie aojixho <5htb pac- 
czHiaHo Ha npoBe^emie HecKojiBKHx aH8JiH30B. 

nocjie npoBefleHHH aHajinsa ociaTKH cnJiaBa BNtfpacHBaDT 
BwecTe c rpa$HioBHM noponmoM b neco K , a cieKJMHHHe nacra - 
KOJinaK 2 HanpaBJiaiomaji ipyCKa #o KpaHa - npoMHBaioTcH cyxHM 
3THJI0BHM cnzpTOM, a aaieM BOAO0 2 aqeioHOM. Cneflyea? saue- 
THTB, qro npn 3 tom HeoCzoflHMO cotfjno.ua tb Mepis npeflocropo®- 

hocth, ipedyeMBte np z patfos-e c jierKO BocrnraweHHiomHMzcfl peaic- 
THBaMH. y 

Bocnp0H3B0flHMocTB Me To.ua onpefleJieHHH KHcnopofla b cnjia- 
Be Harpn0-Kajin0 npoBepnjiacB MHoroKpa thnm aHajiH30M npo(5 onHoit 
napTirn. Pe3yjiE>TaTn aHaJinaa npe^cTaBJieHu b Tatfjniije 21. 

TotJHOCTB WeTOfla \ 5 %» ^lyBCTBMTeJIBHOCTB 1 .10”^. 
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Tatfjraiia 21 

MHoroKPaTHH& aHajras oflHOfi napTHH cnjaBa 


i v 

j 

n/n 

Bee odpasqa 
b Mr 

KOJIHneCTBO BHfle- 
AeiHOPO KHCJIOpO— 
za b % /Bee./ 


300 

f * —TJ 

1 ,2.10 d 


300 

1,1. 1(T 3 


300 

0,9. 10" 3 


250 

0,9.1 O’ 3 

5 

450 

1,2.1 0” 3 

6 

300 

1,0. 10” 3 

CpeflHee sEa^erne 

1,0. 10- 3 + 0,0001 


B a b o j H 

1. CKGHCTpyupoBaH h HsroTOBneH npn<5op pjiz onpeflejre- 
hm raaoB b Meiajuiax MeTOflOM BaKyyu-njiaBJieHHa. 

2. PaspatforaHH MeTOflH h npoBe^eHO onpe#ejieHHe raaoB 
B Li, Na, K, Ou, Ag, Be, B, Al, Ti, Zr, Si, V, Nb, Ta, Mo, W, 

Mu, Fe, Co, Ni, Ft , JiaHTaHHflaX El aKTHHHflaX. 

3. IIpeflJioxeH npHHL^HiraajiBHO HOBHit Bapua ht MeTo#a BaKy- 
yw-nJiaBJieHELH fiaz aEajiHaa meno^HHx weiajuioB, ocHOBaHHHfi Ha 
npeflBapHTejibHofi oiroHKe Meiajura b BaKyyMe a nocjieflyiomeM 
BocciaHOBJieHHH okhcjiob npH Cojiee bhcokoS TewnepaType. 






s°tt 
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Phc« 1# Annapau? FEOXH ^jis onpe^eJieHKH pssob b weTajuiax 
MeTOflow Bar<y^njiaBJieHHH. 
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Phc. 2. IIpiiHqT/rnH&jitHaji cxewa annapaia FEOXM. 

BI1 - BaKyyMHaa ne^t, flPH - 50 - flH(Mty3HOHHo- 
piyTHHft Hacoc, BH - 461 - (JopBaKyywHHii Hacoc, 
- JioByraKH, n - najuiaflHeBHii $hjibtp, 

JIq,o - JirByniKa c okhcbjo Me^H, - waHOMeip 
MaK-JIeo.ua, Mg - MaHOMeipnaecKaH Jiawna JIT-2, 

K l“^13 " K P aH ^. 
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Phc. 4. 3arpy30^Hoe ycipoficTBO ^jia o 5 pa 3 i 40 B, xpaiiamKxca 
b 8aipTH0fl aiwocffepe. 

1 - sarpysoqHHii KpaH, 2 - coe^HHUTejibHaa Tpyfaa 
co nwH$OM, 3 - npo0Ka, 4 - HanpaBJiaiomaH Tpytaa c 
aose'iKOfi, 5 - KpaH flaa OTKa^rai coeflHHHTejitHoft 
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Phc. 5. 3arpyaotiHHii SMeeBHK . 

1 - HanpeBJiflioinan Tpytfica, 2 - npotfica, 
3 - 3weei3HK, 4 - Jioxe^Ka. 
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Pbc. 6* BaKyywHaH HHflyKijHOHHaH ne*ib. 

1 - KBaprjeBaa TpyfiKa, 2 - xojio#HJibHHKH , 3 - th- 
reJib, 4 - 3Kp8H , 5 - rpa^HTOBtrii nopomoK, 6 - KpraiKa, 
7 - aarpyao^Eoe ycipoficiBO, 8 - oipocTOK flJifl Mar- 
HUTa, ynpaBJUflomero KptnnKOli, 9 - okho, 10 - OTpo- 
ctok flJifl npHcoeflHHeHHS k Hacocy, 11 - 3amHTHHe 
nJiaCTHHKH, 12 - MOJIHCSfleHOBafl HHlb . 
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Phc.7. IkHTa netra conpoTHBJieHHH . 

1 - inscyi^epa fljw Bxofla bo^u b ajieKTpoflti , 2 - iCTy- 
ijep pfis. Bxofla Bo,nhi b njimy, 3 - $jiaHen[ npHnuiH(|)o- 
BaHHHft Ha iuiocKocTb, 4 - KOHyc fljifl KpemieHHfl ane- 
Kipofla b name, 5 - BHyTpeHHHe Tpy<5KH eJieKTpoflOB , 
6 - wmeHH, 7 - nnyuep rjir BHxo.ua bo^h hs elmith, 

8 - M80JiHpy!omHfi KBaprteBtift KOHyc, 9 - croftKa njffl- 
th, 10 - KOHyc jyin num^a, coeflHHHDmero Kaiaepy c 
BanyyiaHoft cacTeiioft, - raftra ajih KpenneHiw dikh> 
H 2 - maficfn fljw KpenjieHHH hihh, Hg - rafrina rjlr Kpe 
nneHUH JioflotiKH, H 4 - maiatfH fljw KpenjieHHH jio^omkm. 
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Flic, 8. KBapqeBbift KOJinaK. 

1 - 88rpyaotiHHft KpaH , 2 - npoctea c HanpaBJiJicmeft 
ipyCKOll h JioseqKOft, 3 - coBcmeic, 4 - HanpaBJWD- 
BiaH TpyfiKa, 5 - JioxetiRa, 6 - chjh4oh, 7 - mojihcS- 
fleHOBafl npoBOJiOKa flnaMeipoM 1 uu, 8 - TureJife. 
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3d ** 



Phc. 9 ♦ UItguh rjisl oitfopa npotf Haipua* 
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Phc, 10* KBapi^eBHfi icoanaK c ssrpysoqHHW ycTpoftcTBOM 
flJiH aHajiHsa cnJiaea HaTpHft-KajiHft. 

1 - aMnyjia co cmiaBOM, 2 - icpaH, 3 - nuiH$, 

4 - HanpaBJiflomaa Tpytfica, 5 - MOJintffleHOBbiii th 
rejib, 6 - KpaniKa, 7 - chjil$oh, 8 - tohichU ko- 
Heo[ TpytfKH 


Approved For Release 2009/08/19 : CIA-RDP88-00904R0001 001 20035-0 



